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PROBLEM TO BE SOLVED: To provide a switch circuit device which can improve electric breakdown 
power and high output through low-voltage operation. 

SOLUTION: An FET 10 is connected between a node Pta connected to a terminal ANT and a Ptx 
connected to a terminal TX and an FET 20 is connected to a node Pra connected to the terminal ANT 
and a node Prx connected to a terminal RX. An additional capacitor 70 is connected between the gate 
Prg of the FET 10 and the node Pta. And an additional capacitor 80 is connected between a gate Prg of 
the FET 20 and the node Pra. Mutually complementary control signals Vc1 and Vc2 are applied to the 
gates of the FETs 10 and 20. The node Ptx is connected to a bias terminal BT through a large resistor 
50 and the node Prx is connected to a bias terminal BR through a large resistor 60. The bias terminals 
BT and BR are supplied with a high level voltage Vhigh. 



Abstract 



Data supplied from the esp@cenet database - i2 



file.7/C:¥Documents%20and%20Settings¥kata¥My%20Documents¥espacenet¥JP20... 2003/08/25 



(19)B#H#flff? (JP) 



02) & IS & I* & $g (A) 



#1^2000 -223902 
(P2000 - 223902 A) 
(43)#HB ¥J*12*P8miB (2000.8.11) 



(BDIntCl. 7 
HO IP 1/15 
H 0 3 K 17/693 
H0 4B 1/18 
1/44 



F I 

HO IP 1/15 
H 0 3 K 17/693 
H0 4B 1/18 
1/44 



5 J 0 1 2 
A 5 J 0 5 5 
J 5K0 1 1 

5K0 6 2 



SSEB* m*m<D&9 OL (£12H) 





ftim 1-26650 


(7DWHA 


000001889 










(22>ms0 


¥<$ll¥2)i 3 B (1999.2.3) 










(72)&9«f 


Ojd Sb 








*Rtff*nTtj]KIR*5I2TB5#5^ = 














(72)«W* 


*sw mm 








AE^PrWCE*a2TB5#5^ = 














(74)ftSlA 


100098305 








#m± ma, #a 











(54) \semo>&m Mv^BRmw 

(57) [B*U 

fTXtO^I P txkCO^tFET 1 0#*gS&S 
*U A N TlCO^i y - F P r a Sfff R X CO 
tclfih y— FP rxi c7)HtC F E T 2 0 jP&£K3ft& . 
F ET 1 0<oy- hPtgfcy-KPt a i:<9|St;:-Wlll 
£*7 0A*8S&$*U FET20«y-hPrgt7- 
KPrai <OBHCftJP«Jl8 0 ft* . F E T 1 
0, 2 0«^y*-hW±S^^ffi1f^Jffl«#Vc 1 , V 
c2*WD$M. y-FPtxtiiSStit5 0 2:^-LT 

fBT, B R(:l«iim^^WtffV hi! j*^X 



100 



ANT 



ptg 

70 

C \JT 
Pta 



Vcl 
tg O 



50 
Vc2 



Ptx 

t 



TX 



.110 



-Q v h igh 

BT 



80 



20 



Prx 



60' 



120 



RX 



hish 
BR 



; (2) 000-223902 (P2000-2 2@JL8 



[#ftSt3<cO&H] 

( m&m 1 1 *a^F t m 1 cosg^p t comzmm $ 

it, m 1 OfiJPft-§-$r§ft^ y- hmmtti-z^K 
bi> lr><r>^lcr>hyy : Jx9b , 
iivfe^a^tm2co^tcofg£g^£*u HiftESfU 

9b. 

mtzm i cr,m L ii xx/mmm 2 co^tc itriH*jis^«o 
flffii 0 t>JSww rx^E 6A-f rxms&t 

isx?cr>y- h^tc-^-i. ^ix& Hutem 1 afcttsu 2<o 

««te#<0«E*V hifh 4;L % WieJfSli5itX|j52cOh 
^^'Xry-cotV^M y«£E2rV bi t Lfc«^(c, BiTiE 
A-f 7Xtffl±V hi!h -V bi J; 0 fcKH£ t S»att 

fi»#8 3 ] ftE/t4 rxiffij, * y*t«cof&fe£S 

mien 1 4 2 <?)$iJffllfl#^«)E{c^ L^i fc 

mk-t&m&mi 4>t«2feK<ox4 vf-msm. 
miea^ rxmESrgftsA^ 7^/- vbmzm 1 co 

fE^M 7*XflfE£g(t-S>A-r TXJ— Vtm^2<D 

^ t omizmm $ tuzm 2 costs; tz^tsztztm 

I 5 J MIE' <-f 7X 0g§(i: , 
rolBA-r TX«E§rS*ti> A--f Txy- K t lufES 1 co 
ST- ^coratfgMSii, Htfldmcob^y^'x^cOTf^ 

mm;UTxw±Z%tt&sU 7X7- Ki:f9£»20> 
SSB^cofgtcjgj^Sii, Hute^2coh5^> ? ^.^co^7 
B*tc^t V*QBfc5r &SI4 co h 7 > j^'X 9 b Z-kttZ b £ 
!ftmi:-rSW^l~ 4cou-m*Hc|Bttcox-f .yf-H 

[f»^6] mMimicobyyitxfcoir-hWMt 

mmmfiFFtnmiztmztitim 1 coftjD^it , 
Mies*! 2 co h 5 y =jx 9 coy- h t mzjmvsi? t 
?>mizimztitzm2c7)mmRtzz t>izffiz.tzzt 

[ff*Ji7] ffirie^icoh^vs/x^timriBftas^ 

i: VSSSH 1 coffin t ^(cft&gUc&R $ ti . M f ESS 2 
co h 7 y >-'x *ttffiE&fflS? t mien 2cos^F b cos 

mfia^Mrxnissti, mffamico^fcit/Htjietsscg 

comcoh^^'Xry-fijcoy-Kco^^OKt i, 
^Buie^ <4 7X1E?: Epflo t . fji£^ 2 toSSRPfc J: y hu 



feitgtScom 2 co h 7 y^'x^igcoy- K<7) 3 < 
^W^JH-ecov^iiAHclB^cox-f y^-tiis^s:. 

[it*3S8] m^\<nY7yi;x5\$ j fm.<F>7 ! -h 
0. Bufdnico-r^f-y-bSh^y^^coiuiemst 

coy- MISTcOiSf^JiratfSSSt«i^*^^^ix. 
mien 2 co h 5 ^{i«S:coy- Mttg£*-r&gi 
2cov;^y-hMh^>'^'x^ffe , 9, B>iien2cov 
/H-y- b 7 >-^^comrfe^coy- httffiTco 

mie^ N'-f r x mma , tuiem 1 comm £ zsmizm 1 co 

3r<t t lotcmfie^'^rxmEESrEPiDL. Bufen2co 
S^fc i. l/mzm 2 cov;i^-y- b 7 >• J^'x ^com 

teissfiiMiicod 1 1, 1 oicBuie^'^ rxms. 

* EPJD-T ^» £ t £^ S Sf*« 1 ~ 6 co V vftltrtz 

ie«cox>f yj-ms&mw* 

t i> 1 ocon 1 <r> v =7 y isx 9 b s 
19iSei»?fc»2<OSBTFi:<oiafc:«gttS*»., fijfeSSl 
c03HjfflJ«#i:ffi«WtC^b-*-Sm2 cO$iJfflI|i^-^Stt& 
y-hVM^-th^<ti i l'0<om2cr,hyy> ; X 

mem 1 coasts i if mien 2 coag^ig 1 co^'^r rx 
mffSrEpaD-r-i-n 1 coa-t rxsKt . 
fne*a^tsg2co'^ Txmj±&GiV)F?&m2cr>;<; 
JTxms&tzffit, 

* ytfm<7) friess 1 4 fctta 2 co h ? y i?x 9 coy- n 
mmiz-5-z. t>ti& mmm 1 4 mm 2 commm-^com& 

i/x^coy- h«figt-§-t ^>ix-?> anemi 4^{in2co 

M«Hg-^)«£E^V l0 . fcL, «flE»lfeJ:t«B2«0b 
yy-jxfwvhj yWE*v bi bLt:i%&lz. buIB 
n 1 coA^r 7^1El±v hish -v bi x 0 i>«< ^omie 
^2c0/\'-f Txm&£*)i>lS<. fflB8S2WTXK 
ff«V hish i 0 t(R< *'OV lM i 0 ,tv %£ i: 

C^colf^UiHJ] 
[000 1] 

t0002] 

tt¥*coSffi] ^Rtf. ^o&iiftv-X-fA60iM^ 

«^stc«. -mm&xj •y^y^mm^jm^GaAs 
^comesfet ( ^m-^mwmmm: yyyvx 
?-.UT. FEThB&ie-r^,) frt>ts:hx4 -yj-m&m 

[0003] ®9{i^cOX-f -y f-0S&^a^ffl^^ 



!(3) 000-223902 ( P 2 0 0 0 - 2 2&JL8 



^E8SSS2 00<i2ocOFETl 0, 20&S&. F 
ETi OJHSHFANTfciSHFTXktfJiatcSSK^it. F 
ET2 0«^ANTfc«?RXfc<0H£i8«£*i.'O> 
4. ^ANTlC(iT>'7 1 ^2 1 O0*SBtt$*U SfT 
X(c«i3MM3 0 0#SSttS*u ffFRX{:l^«l4 

[0 0 04] iHffB#W±, FETIO^L. FET 
2 filWO, j^fi«3 0 0A^cOjMfi 

if*«7yft2 1 ofrt>mmzix&. smca. f 
ryft2 i oizx'o^m^titz^mm^ii^mm 

4 0 0£fra*$ixl>. 

[0 0 0 5] mi 0«ill9cOX-f y^-[IISS^a2 0 0<7) 

mf8.*m-?\s}s&mx'hz>. now^ •y^-iuss^a2 

OOdSWCtt. *f ANTtCO^Sy-HPt at 
SfTXt^/!i«4/-l«PtxJ:«StFETl 0#* 

m&hx\*&. sfANT{cow/-b*p 

2 0#jgi^£:fVCV">&. FET1 0<5D7-X ■ HW^fy 
rafcii>'FET2 ocoy-x • HU-f yra^i-eix-e-fx 

fflffiReqtftBRSfrO**. 
[0006] FET10, lOCOy-hiZiiZixZ'tim. 

m*ftLxs.\>Hznn%®mm^vc 1 . v c 2&mn 

V rfm =2 (V high -V l0B +V P 

mmzn, m^ANTiztemmRvnmmtfim 

[0011] 

P = n2 (V rf ) 2 / (2R) ■•• (C3) 

P h =n2 (V rf . ) 2 / (2R) 
= 4n* (V high -V l0K +V P 

[00 14] 

iwwtimL* o t-t&mmi witeiivtfflo 

{KTti* (C4) tcfctt.g»«JI (v hi8h -v l0 „ ) cos 

FET*ffl^fcx>r-yf-0»8StCti % ffiWHttfFCtf) 
[0015] *»hh<0BWJ4, W*^^i^±fcJ;t>"<Km 

[00 163 

iwmzmm- *vmi<o9)5ki »i« 



p^w«ev 1o , fctcswk-rs. »j««i^-vc2«, 

[0007] mLM . tfJWfl^V c 1 l^/KOflJEE 
V hi , h K:*"3. IW«l-9Vc 2j6*«£^KO«EV 1o . 

FETlO^yl, FET2 0^7t 
•g>. FET20COV— X- y^CMttReqtf 
88RSivO***>-C, *7tt»tf>FET2 0fc:«tt§;h. 
S^RXO®^^ANT<oS&fc^L<:fir.& < * 
CDtztb^ y-HPta, Ptx, Pra, P r tcCOMH 
it\,*-nxi>V hilstl -V b ilZ&tltl2>. ZZX\ V bi J2F 
ET10, 20cDt'/H^ >mS. (HESVE) -e$>9, 
v bi aoT*s. 

[0008] *4 •yf-mss^a2 oocofe 

T 2 0^7tS5:fi^frtt»:Sr4i hixh . 
[00093 

2(V hilb -V l0 , +V p -V bi )2V If -(CI) 

v hi , h li*i^K3WE. v 1o „ (iffii^^comEfft 
0. V high 5V l0B V p liFETIO, 20CO 

tm7tE. V ti liFET10, 20<7)b7t^M > 

«j± (^o) . v, f mi^8B(so) 
[00103 ft*imPHMR£ v IfB tata-rs , 

5* <C 1 ) 
V bi ) -(C2) 

nteFETIO, 2 OOfiHWffiBrC* 1 ? . 0 1 
0<^K*f±n = 1T'*>&. 

[00 1 23 FET2 0cD^7««$r*i^t'^l»^->ffl!l 
cofeti QcoWckATi (Wftfc) P h t«(C2) , 
(C3)D, V rf = V rfB 
[00 133 

-V bi ) 2 / (2R> - (C4 ) 

ttnmz$&t?$>m2 nmwsft*^*?- vwm 

[00173 *%mz{%hx4 v+®mimzt5\^x 
i^icoftijfflns^iomi^h^^^^^y-r 
&2c7)fflfflm^z£<r,m2<7>b7>i;x7tf*y 
TS. IgicoMfflifi-^tciOmicoh-^y^x^ 
a^-r&t, m2<D^mm^z^y)^2coy-yyjx 

[00 183 Cl^i:^, jurxmmz £*)&tc< 1 1 



!(4) 000-223902 ( P 2 0 0 0 - 2 2&JL8 



1 o o 1 9 ] *y*m.cow. i £*zizm2 co v y wx? 
coy- vnmzs-7Lt>ixbw. 1 ±tz\tw,imm^<r> 

W±£V higt ,tL, mi&£V c m2cohyy : Jx?co\z 
ytfmom \t,fz\im2COYyy i JX9co b';U h -i >m 

[oo2o]am rxiEii, *>#m<7>m 1 4*riiss 

2 co h 5 >^ 9 coy- hmmiz^-x. btizmittzu 

f£2cofflwm^co'm&lzmL<Xi>J:i^. zcotfrS^ * 
yw&comi&Mi$&2cr>h7>~;x?cr)t')u\-'i >m 

£Efc J: &MnjWi&Ttf+lHzm\ZthZ> . 

cornet (DmizmmztLtzm 1 

frit, fUTxn&Z^hfMTXS-Yh^^ 

=f t comizmmz tttzm 2 com&k zsA,x'i>j: w 

[00 2 2] ZC0i&&. J<4 TXS— h'CDAM TXfff 
fi*m 1 cr>mA*-ft LTIfS 1 com? [zH-t hix. JU TX 
J- *co>M TXW&m 2 cotmZft LXm 2 com? 
lz$-z_bti&. 

[0023]^ Txmmt. >M T**Efc»**'< 

^rxy-Ytmi^m-tcomzm^ti. micoh 

y >>>x?<7)j-7&fl,zj-yWMlz%:Z>m 3cohyy-Jx 
9k. tMTXW£&9Mh^TXJ—YbW,2com 
TtWffllzmmZtL. $&2<7)hy>i?X9(r)*7mzjt 
>W§.t,z%:hm4 coYy y-JX9k Sr^X/Ck iv\ 
[0 0 24] ZCDiMrS, ^lcObyyi/XfcoXymtZ 
>MTXJ—Y(F»M Txm^m 3CDby>iSX?$: 
■ftLXW,lcom?t,zH-z.hti, W,2coYyy~Jx?co* 

ymzJUTxs—v <7>w±$m Acovyyitx?^ 

LXm2 com?lz-5-z. hfih „ 

[0025] micoby>=jx?<ny-bw.mt2imm 

=Ft<r>mizmWitititzWilcDm\l®m.t , %2coYyy 

zsxfcoy- bnmt inmm? t comiztmztifzm2 

[0026] Zcr>m&. MlcOhyyiSX?co*7m 

iz. mi<Dhy>i;x?co*yvm$:&*>^micDm 
?commz&mm?comj±£ 0 h »< mwt& Z k 
£6„ m2cobyyi;x?cr>*ymi / z, w.2cov 
yyiSX?(0*7W&Z&%^m2(?>%frF<7MJ±$:& 

mm?com&x 0 hm<im-fh z t vx-z & . 

[00 27] fSlCDbyyiSXfit&mnsTkmi^ 

?kcomizmmmzmmzti. w,2covyyi;x9\z* 
mm?kts2com?kcomizimmztmzti. >ut 
x ®m& . m 1 com? & x x/mmcow, lcohyy^x 

tmcoJ- Vcoo ki>l r>\,zjM TXW±*W 

sdu m2<Dm=F&J:xsig.&&com2cohy>i;x?m 
coy- ycoo io'M%< k i> 1 nz/U Txm&zmnL 

Xl>£\,\ ZCO^, $ t>liZft&,J]itZmhZttf«lffi. 



[0028] f&lco YyVisX?\i-m.tO>r- YW&k 
*-f SSS 1 co~?)V^y- YWYy >iSx?X'h 9 , 
co~?)Vi~y- vrnvy y^xfcotmcoy- hwrco 
mtmmizimijLmMtimit ^n^2covyyjx9 
i&mco-y- hmmtt-t &m 2 co-?ju^y- hmhy 

ViSXfX'h*). Wi2co~?/UJ-y-bmhyyi;Xi7co 

WMcoy- hnmT<omftmmtz{mmM®tfmit> 
it, jurxmmi. micom^XT/mico-?j^y 
-hmhy v =jx fcoimmmco o -h'j>-% <itio 
CN'-rrxmffiSrEpjnu &2cowF&£v : m2co-?/u 
i-y- hmvy y^x^commmmco 3 <ti> 
ihzju TxwazmuLxi>^\ zcom^. 

[0029] w,2co&wi,zmhx4 -yi-ms&mwte. « 
mifa^k m 1 cornet corats mzti. m 1 mmm^ 

Z^l&y-hWMtt-t&'JrtcKthl-ocomicOh 

ywxft. i^mm^-tm 2 co^f kcomzmwa* 
ti. m 1 coMwm^k mmmz&{kt&m2 commas 

y>iSx?t. mi<Oi% :: Fte£Vm2coWFI,zmicOJ< 

^ rxnmzmu-f&m 1 <wm rxm^t , ^ass^ 

(C^2tOA-f TX«E^EPi[I-r?>Sg2cO>'N'>f TXlHlS&i: 

- Mit:4i ^>ix.2>ig 1 ttcim2commm^coms. 

Zv hUh kL. ^yttmcomi £fMm2C0hy>iSX 

9 coy- h mmizs-t t^tthm 1 4 tz\m 2 cowsm^ 

coW±$:V 1o „ b L, miHXX/m2cohyyiyX^co 

m±v high -v bi i 0 W<4o»2w^ T^mffJ: 
01>S<, ^2CD^VTxmJE<iV high J:0^ffi<*^ 

v low £*)i>TS^zbzmkb-rzi>cox*h&. 

[0030] *%tmz&hX4 yf-ISI^StfcV^T 

i±, m 1 co$)iPfl-^tzi 0^ \ cohy ytJxftfJcvf 
hb, m2cofflfflm^lz£K)m2cohy>'> : x?tfyi-y 

micommm^tzji'omicobyyisx? 

ifi*7-ti>k. m2co®mm^z£*)Wi2cohyy:Jx 

?tf*y~th. 

[0031] zcobz, mico^rxmmzxomi 
co^t a XT/&2 com? iz v h if h - v b i j: yy t » < **o 
S2w^ r^mEJ; 0 twv^as 1 rxn&tf'W 

tiuZix, M2WTX®mzJ;*)&mm : ¥-l l zV hish £ 

i 3tffi<^ov l0 „ £*)h-m^m2coJUTxnB.tf$i 
[ 0 0 3 2 1 f 2 «am rxiE*fv hi!h - v bi i h 

iKl^-tCli:, 3f>'^®c0^147t{im2<?Dh5>'>''X 

orbtmLxxj ■v^mmm.comxwk^im^ix 
h. itz, miwu Txmm^^m^bimLxm 
mm&wi&Tiz £ h mmjjcoigTfiwm ztih.^co 



!(5) 000-223902 ( P 2 0 0 0 - 2 2@JL8 



[0033] 

iwn<Dmm<v&mi ( i ) ^lcommm 

[0 0 34] il^X-f yf-EIS&iSSgl OOfcfi^T, 
ll^ANTtO****^— HPt afc*FTX(CO3r0* 
&y— KPt xt«ltFETl 0**iS»$ilTV^4. 

O^:**?. 7— HP r xt cOStt F E T 2 0 j&*«8B83 iXT 

[0 0 3 5] FET1 0Oy-hPt gfcy-HP t a 

b<m£mm*7 0iffl&ztix^&. fet 

2 0 toy- hPrgty-HPrai <50|BJC#JD^*8 
OtfttRSftT »6 . fttn®*7 0 . 8 OOSMtt* 
ft-?ftC d t'fcS. ;<?)MIC, fell. 'imt&Xo 
CFET10, 2 0<0V— XtSitfKW IfliZBptoZtl 

Ptat ^^SiOfWOfl* .tt^y- h P r g y- 
KPr a fc<3|g«0^*O^n##*ft-?iV&£ix£ . 
[0036] FET10, 2 0e>y-hlZii*tl?hM. 
Sl^^LTi:vHcffl«=5^JfflHl#Vc 1 . Vc 2#EPflP 
Sfi*. SMMI#Vc iti. su^KiO«Ev h i rh i:fi 
W<Jl>ev9J£V lom fctcSEfli-r*. *J»m#Vc2li, 
««H3#Vc 1 hfflfflW^®^;^«JEV l0B fciaP 

^uc7)mjEv high fc tseflrr 6 . 

[0 0 3 7] /-HPtxIl «Sfit5 0£tf-LT^ 
TXSfg^BTC^$^TV^. y-KPrx 

l^S. A'^TXSfBT, BRKJi. ;UTXW&bL 

iWSSl 5 0,60 nmmit <MiK5k QSJKT'J) S 

t-bt^am rxmss 1 1 o fcitjfcu i«iE*i6 os j: 

tA'A-'f TXSfB T-XESS 12 0 Zffilfct h „ 

[0038] fliRtr , *jshs#v c i tmu^w^E. 

V high (c^r0, WfflHa^Vc 2A«®^fl^rttJEv l0 , 
CiSk, FETIO^VU FET2 0^7t 
4. ^fc*. y-HPra(?)tfiaV h i !h -V bi (:fiS 
tztlt. V bi liFETl 0. 2 0Ot";l'M>'*l£ETS> 

V r f lm = V high —V 

fc«u v high -v l0H +v p =v h x-hh. ±tz, y 

l±<%&X'5-z.t>tLh. 
[0047] 



0. V bi S0T'J>4<, — y-KPrxcome^N'-f 
rx0Kl 2 0tC<tO«^^«SV high {C7°;l/T-y 
y°Zixh. ZtlizX"). FET2 0<Oy-XtJif r HW 

±tiOFET2 0COy-hPr gfcy— HPratCO 
H|0>£Jb6*y— hPrgfcy-FPrxt cOS^atC 

[0039]lt:, WflHI^V c 1 «1/^^1EV 
lo. t^O, M«fS^Vc23W«^^KO«ffiV hi , h (C 
&4h, FET10A<3j-7L. FET2 0*>7f>-r4. 
Z\cr>t%. y-HPt a.<7)mmiV high -V bi t,Z&fztl 
4 . — *. y— HP t xcoftftteA'f rxiuss 1 1 0 tc 
j; 9«l^I^^V high ^T/l/r-yr$ix4. -liUc 
£9, FET1 0<7)7— x&XXfFUJ •yizepMZtlh 

>u rxmmmztc <o . coife^-i ofeti 

OOy- hPtgty-FPta knmo&SLtfy- h 
Ptgty- HPtxt c7)f^co^4tcJt^-C iiJn-T 4 . 
[ 0 0 4 0 3 132 liH 1 <7)H y f-|HS§^a(0^fiflHlSS 

0-054. m2(?)mi&®3&mx'i&. fetio^v 

U F E T 2 0^7 LT^S^S^ilS . -T=5r*> 
*>. WfflH3#Vc l^a^/^ttJEV^ghfc^O, #J 
«HS#Vc 2*«fiU^K0lKEV l0l , fc&oT^S. 

[0041] C off liFETIO, 2 0C0*7Sift 

C d tt±ffi<0f+JlfiS*7 0 , 8 0c0»llt* 
So /-KPrahFET2 0«y-bPrgt«H(: 
C 0 ff + C d tfmmZtL. y-hPrgfcy-KPrx 
l:O|BtC 0ff j&*«tt$ilTV>4. 

[0042] ,1C0*§£\ y-KPra»tffliV hi8h - 
V bi fc«fc*i4 . — 3T, y— HP r xcomfirti^ U TX 
ESS 1 2 0 ti 0 V high ^ftfett5 . 

[0043] £tf>*£\ y-KPraty-hPrgi: 

[0044] 

v high -v 10 „ +v p -v bi sv rfl -(Al) 
V p (JFET10, 2 0cr>\?>1-*7mi±X'$>K) . V 
Ifi {iy-HP r aty-hP r g tc?>!3HZtai?&m*§r 

m<mxh o . v rf , sot*4. 

[00453 dClT\ y— b'Prxty- HPr gfcO 
Bcofb***m-f«IS*V rflll i:3SE-r4k. ^ (A 
i ) £oiz%&. 

[00463 



+v p -v bi 



■Vbi 



(A2) 



[00483 y— HPrgfcy-KPrxfccOltkOSfc*: 
ilFS©^JiB*V Ift .i:*fE-^4fc, * (A3) ti<J3* 

[0049 3 



v high -v l0B +v p ^v rf2 



(A3) 



v If2o =v 



high 



-v, 



+v B =v h 



(A4) 



V rf2 ity-hP r gfcy— KPr xfc^iaidKlbSfs 



[00503 
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(C Q ff +C d ) •Vrfio— C Q ff 

»**^fjHBv Iflll v Itia zmmzmmthtz#> 

IZli. ±5t (A2 ) . (A4), (A5 ) £9#3*;<7)^ 
[0051] 

C d =C off ■ V bi / (V„ -V bi ) - (A6) 
C:<7)i:#, y-KPr afc/-FP r x i: 05lB<Oft^dft 

v tf . t ^le-ti, t asfcfiftfc 0 io. 
[0 0 5 2] V rfm =V rflo +V tf2o ••• ( A7 ) 
3«.fc,±S (A2), (A4) J;0±^ (A7) lift 

[0053] V rfo =2V„ -V bi -(A8) 

•car* $ a & p ird&z'^-z. e>ti&. 

[00 54] 

P = n2 (V rf ) 2 / (2R) - (A9) 
ZZX\ V rf = V rf , +V rf2 niiFE 
T10. 2 OCOSSttKBTC* 0 > 0 1 *J XX/m2<7)MT 
«in= 1T'£>6. 

[00 55] CcOi:^. FET2 0O^7«ffi^*t^ft' 
£6*^OTcoFETl OcomiMJi (W9Jl) P h ii. 
K(A8), (A9) n = l. V rf =V rf . i; 

[00 56] 
P h = (V„. ) 1 / (2R) 

= (2V b -V bl ) ' / (2R) ». (Al 0) 

±5fc ( A 1 0 ) £ 5£ (C4) fcJtlUEi-it, iwm^p h 

[0057] ZZX\ V high = 3 [V] . V l0 „ =0. 
V p =-1 [V] . R=50 [Q] , C d =0. 2 [ P 
F] , C of{ =0. 6 [ P F] t-tt. ifc, FET1 
0, 2 0^-b^ItUPt £ffl^i§ 
£\ V bi = 0. 5 [V] b%h. Ift#-Jt, SffFAN 
TOffili2. 5Vfc:3M>. 

[0058] ^co%^. nm^p h uaiotz^L^fle 

*<0XW •yf-0Sg^M2 OOtli, *(C4)K90 
mWtM. — *\ *H»]iO^-f y-f-HIKSISl 0 0 
*7«JBf5FET2 0tSgtt$il4SrF-RXfiO« 

m^P h fcfcS (A 1 0 ) *^*«Jl 2 OmWfcSrS. -eco 

[0059] (2)m2<7)mmM 

[0060] 03c7)XW -y^IHS&gBl 0 1 #0 1 <7)X 
KPtxIi fifiti50J3J:^FET3 0^LA'>f7 



■V rft . -(A5) 

6 0 Jo J: 1/ F E T 4 0 Zit WU TXWfF B RfCfgM 
Sft.TV»*. F E T 3 Oco-y— h (ctijgjfitSr-fl" LT3HJ{SI 
ff-f-V c 2 #-5-*. hit . F E T 4 0 «oy- h Wi&taSr 
tf- LTlWfi-^V c 1 £>ft.& . A>f T XS^f B 

[0061] -mmsi5 0fcJ:t/FET30^V^TXIII 
&13 0£fl§j£U «Stii6 0fcJ:tKFET4 0*^W 

0 i 0ym<r>mt<nmm3.. m 1 <ox>r y i-mimw 1 o 

0O*J«fc|iI«-CS>S o 

[ 0 0 6 2 3 mz.ll . fWOTt^V c 1 j&*Sfl<"</Ka*EE 

v high fc^rO, *J«HI#Vc 23&*ffiu-^uowaEv 10 . 

fc=5fSi:. FET10#Jj->"U FET2 0*^7f 
|5jB#fcI. FET3 0#:t7U FET4 0A^>-r 
*ilfc:J:>K ^WTy.tllSS14 0tCj;')y-FPr 

[006 3] *^ttS«FETl 0<7)y-K 

p t xfc(±y-?-f TX08& l 3 ok: «k£;\M rxuffi^ep 
in«fiv5rv*. 4fc. «sa:5 0*^{tA>^Tv^(7)T\ 
SiHiSft^/N'-r 7X 13 0 WSALTSiJfflHl^V 

c 2 tzm^ffmL-tt zttmitztit . -e*u=<t o . 

7f@^ll 0 10l»Wfcft«fi&iL$;h.£. 
[0064] SiJffllft^Vc 2*^UXL^C0«£EV 

io, ©Jfflift-f-Vc l^*iS^;PcomEv hish tc 

FET10*^7U FET20*^vn. 
|SJH#(;, FET3 0^yU FET4 0^7f?»„ 
-?-ix{cJ;D> A>f7^|»130tJ:9y-HPtxt 

[0 06 5] .T<Oi§£\ ^->-«®c7)FET2 O^y-F 
P r xt,Zl£;<J TX®m 14 0 tCi i.^'^ Txm£E* J EP 
SD$*U3:V*. &fz^ /WTX0S§14OlC«ffij5i6OA>' 
Rttfe<tTV^tfDT, JSfflKfi^^-fr^lS|»14 0 

izmxLxmmm-^v c 1 ^ t am± 

ati&. ztiizx*). -y^-Es&^Bi o \<nmw 

[oo66] ^mmmcoxj yf-mssss 1 o 1 

^^>« 

[0067] (3) m3c7)HM^l 

04(i2ts:^BJcO^3O||ii01J(Cfc{t^X>f -yf-lHjSS^a 
[0 068] m4£0Xj -yf-IIlSg^ai 0 2{C*3^T 

y-HPtaty-FPtbi«:FETi i*>* 
/-KPtbty-HPtxt«:FET 

1 2#tgiSg$ivCV>.&. 7-KPraty-KP 
r btC0^(CFET2 ltfmfitZtl. ^-KPrbty 
-HPrxfc^S^FET2 2*>'fgi!S^TV^. Z<7) 
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xdiz. FETommmt* 2mz-r&z.biz£t)-&& 

[0069] FET1 KD-lr—hPt g lfcitfFET 

^Vc Itf^-Z-htlh* FET2 lCOy-hP r g 1 i> 
J;lXF E T 2 2^y- b P r g 2 Wi^il-eixffiStSr^- 
LT©Jffilft^-Vc 2VH-Z.htlh* FET1 lcO^'-h 

ptgi^y-KPtat cora^#*a^ft 7 0 

*U F E T 2 1 co^r'- hPrgltZ-HPrafc cOH 

[0 0 7 0] y-KPt bjsit/y-KPtxti, -eft. 
ztimmi 5 o & i if&mo f e t 3 0 lxju t 

xm L BTt,zmWtZtlX^&. 4fc, y-KPrbtJi 
tf y- F P r x,4, -?"iimffiSfil6 0i5 it/ft>I<DF 
ET4 0 titLX'W TXm=?BRtizmigtZtlX\>*&. 

fet 3 ocoy — h uimmm^r v c 2 » f 
et4 ocr>y—hi,zimmm^vc iws-thix&. * 

fifil^uo«JEV hi , h a*$-£ £>ii& . 

[007 1 ] 2O<0itJgSt5 OfeitfFETSO^ 
7XH1SS1 5 0£lfj£U 2o<0HJgia6 0fcJ:tA'FE 
T4 0 #A^r 1 6 0 Zffif&-?& . 

[0072] Witt'. MfflHt#V c 1 A«*K/KO«£E 
Vhigh^O. MiffVc2!mi/^iEV lo , 
tC&Si:. FET 1 1 , 1 2i>'^yL, FET21, 2 
2*^7-fS. |3]B#t. FET30#*7L. FET4 
Q&XV-Th. WCID< y-HPrb, PrxCA' 

-frxtussi 6 o(c±9igw<JW<9SEv high a*-5-;i£ 

[0073] 4*:. MigfVc 1 jWSi^woWEV 
lo. fc^O. ©IPft-^-Vc 2^'«^^£0«EV high ^ 
FET11, 1 2^7L, FET21, 22 
W*>-?h. 4fc. FET3 0A>'*>L. FET4 0* 5 
Ztlt,z£>0. y-KPtb, PtxlZ'UT 
i 5 Otei 9si^/i^mfltv hish ##-i.£>;h. 



[0074] a 5.404 ox >r f^maisii 02<nm 
mmnmx'hh. m5<nws®a&mvii, feth, 
v rflm =v hish -v low +V, 
v, f ,„=v h ^ h -v 



12**^^ FET2 1, 2 2*^7UVi|,^i!)»' 

Vhight^O. iH»ffi-9Vc2j&»fiW^/K^«EEV l01 , 

[0075] ClO^, y— HPrat jr— hPrgl 
k<0|6^*7«0B*«O*( ! Kii>C#r*i £>ft-£ . 
[0076] 



v high -v low +v p -v bi sv rfl 



(Bl ) 



V tf i ttV-KP r aty-hP r gl t^mizUah^, 

m^mm (so x°h&. tfz. y-hPrgity- 



[0077] 

-v 3o 



' high 



f 2 



(B2) 



f 2 



,4^*- bPrglty-KPr b bcnffilZMhh 

{-&o)X'foh* y-HPrbfcy- 
h p r g 2 fccora^jj-y^ms-^^mi^-C'-^-i^ 

[0078] 



V 



high 



-V 



low 



f3 



(B3) 



v rf3 (±y-FPrb^y-hPr g2t<nmzMhh 
fi-^im (so) y-hPr g2ty- 

4. 

[0079] 

V high -V l0B +V P SV rf4 .» (B4) 
V rf4 liy- h P r g 2 t y- H P r x t^MD^I. 
ft^HI© (SO) 
[0 080] y-h'Prat^-hPrgU^f 
^fF^«-^IS«iSrV rfl .i:*ieL. ^-hPrglfcy 

-FPrb t^nwrt^m-m^mmz v rf 

U y- H P r b t h P r g 2 i: CO^S^cfF^fl 
^«B£V rf8 .i:* B EU y-fPr g2fcy-h'Pr 

5S(B1), (B2) , (B3), (B4)I±<U»J: 

[0081 ] 



+ V„ 



=v h 
=v h 



4fc, 



tf 2m — v high v low 
Vrf 3n = V h ij h — V l01 » +V p 
V r f4n = V h i gh — V l0H +V p 

(C off +C d ) • V r fi„ = C 0 ff 
= C 0 f f 



-v bi =v h 
=v h 



V r f3o ~~ C of 

. V rf4m £|Hj 



**iw&fg-ts«v rfl .. v rflB . v rf 

B#tcHilt-|>)t* , >,c(i:. 1S(B5)-(B9) iOiJ: 
[0083] 

V rfm =v rfla +v If2m +v If3ai + v rf4m 



-V bi -<B5) 

- (B6) 

- (B7) 
••• (B8) 
[0082] 

V t f2u 

V rf4m -(B9) 
C d =C off • V bi / (V h -V bi ) -(BIO) 
Z<7)t£. /-FPraty-FPrxtWS^fF 

[0084 ] 

(BID 
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£ ( B 5 ) - ( B 8 ) J; 0±it ( B 1 1 ) ti 

[0 0 8 5] V rfo =4V h -V bi -(B12) 

P h = (V lfa ) ^ / ( 2R) = 

) 

J^(B13) 5:? t>lZ-Wtit?tll£F ETcr>1%%i&$(. 
[0087] 

Ph=(2nV h -V bi )V(2R) -(B14) 

P h = (2n) ^ • (V h -V bi 
±S(B14), (C4) ±0. *HM09«X-f •yf-H] 

BBS! 4 yf-HI^Mfc(:tJftSiH«*^ll 

AP„ = <4 nV h - ( 2 n+1 



V, =-1 



R=50 [Q] . C d =0. 2 [ P 



V high =3 [V] , V low =0 
[V] . n=2 
F] , C off =0. 6 [ P F] „ ft&. £tl^ FET 
11. 12, 21, 2 2<oy'-h&«i:LTPt£ffl^ 

V bi =0. 5 [V]gJKi:^. 
[0090] ^<7>if^ «6*^>f -/^ElS&ga^iJft 
§im*P h S(C4) J:036 0mWfc^|,„ ,1 

&W«7JP h (B14) i 9>fi5 6 OmWfcSr 

[009 1] ifc, V hish =2 [V] . V loH =0. V 
p =-1 [V] N V bi = 0. 5 [V] x n = 2. R=5 
0 [Si] . C d =0. 2 [ P F] . C off =0. 6 [ P 
F] 

[0092] fig*«0^>f -xf-0S&gatCt>(t 

^im*P h <±» S(C4) i040mWi:^„ Jlft 

fc**L-e\ *mmm<nx4 v?-®mmi o 2 

»«7JP h fcL 5^ (B14) J:0 122. 5mWfc£- 
&„ .rcDidd. -&$mm<F>H ■yf-EHHSHl 0 20C 
iftff . tfefccox^f y^E&gao 3 fgtUiWim;^ 
»4>ii4. *J*Wf#Vc 1 , Vc 

[0093] *m&m<7)xj >yf-nis^a 102 

[0 0 94] (4 ) Ig4 COUSIN 

[009 5] 06 COX •yf-0SS^ai 0 3fctJ^T 
«, V^fy-MFETt Uf^W-MFE 
TlOa, 2 0a#ffll^£>iXTU&. /-HPtat/ 
-HPtxi;C7)ra{C2Of0y-bPtg 1, Ptg2£ 
ttSfa7;yy- MFET 1 0 aMIl^flt W 
h. y-KPraiy-HPrxt«:2^ 
y-hPrgl, Prg2Jtt5faW-MF 



-KDi:^ iC(A10) J:0iS«7JPh lfifcft-?*Sti 
h. 

[0086] 

(2V h -V bi )2 /(2R) - (B13 

[0088] 

) 2 / (2R) - (C4) 

AP h \X&£X**i-x_t>ith. 
[0089] 
) V bi > { (2n-l ) V bi > / (2R) 
- (B 1 5) 

ET2 0aj&*S«S*lTV**. -^31:, faT^y 
-MFETlOa, 2OaSrfflV^it(: e J:0/hM^ 

[009 6] FET 1 Oacoy-NPt g 1 , Ptg2 

FET20a^'-Mrgl, T r g 2 KJi-Hl 
•PftfiSlfctf LTIIWWI#V c 2 j&^-i. £>ix& . FET 
1 0 a«y- hPtglty-FPt a fcOfflfcffJlffii 
*7 0**ffi^$ix. FET2 0atoy-hP r g 1 h/ 
-HP r ai:COiatC#Jn^E*8 03&>*^SttTV^. 
[0097] FET10 aCO? 1 — hPtgl, Ptg2 

MRN+fcMy-KPtxIi, ^X-?*liSJg6t5 0 
t>J:y*ji<7)FET3 OSrtf-LTA'f TXgfBTCS 
g^iTt^S. FET20aC0y-hPrgl, 
Prg2iadiflSfifi:««RN + 36«Jt^*i.T^&. £ 

J£St6 0fcJ;tXitjicOFET4 0 fcfl-LT^M 
BRfc8»$;h.TV^. 4^3tW<OX-f -y^lUSSSBl 
0 3(Dttlc7>$Zftcoffim±. m4cr>Xj 7f@»8tl 0 

2<oflij£iinre£>s. 

[0 0 9 8] 07(i06cOX^f 7flalMll 0 3CI 

[0099] 07fc^-fi3fc. GaAsi^^ffi 
5 0 0tC. m^®lffl5:^TTl^c7)N + -^V&AJIS 
0 1, 5 0 2tfim&tlX^&. N + -<>i->iiA*5 0 
1, 5Q2±.te±%tl :! t'1X*— S7?tSOMl, OM 
2^i£$ii-0'>&<. l*fcDN + >f J*-y&AJf5 0 1 , 

502 momm 500 cuni^i^i 503 

[0 100]^-S7 71®OM1, OM2ScO|Sf^8 

5 0 3±izitm^m^mxx 2my- hm&G 1 , 

G2jWBj$3;h.TVv6. y— hMGl. G2ratCi5(f 

l.it5 0O(;i±N* ^^->aAii*^^-i.ffiffifit«iS 
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[0 1 0 1 ] Ztlt>cy!f—hW&Gl , G2#06<OF 
ET 1 0 aCDy— b P t g 1 , Pt g2tJ<J:VFET2 
Oa^'-hPrgl, Pr s2\,Z^-fh. * 
-S-y^SiOMl, OM2#06COFET1 0 aco/ 
-HPta, Pt x*>J:tfFET2 0 aCO/-KP r 
a, Prxfc«StS. 

coio2] ^cc. i$mm<r>xA v^-mmnM. 1 o 3 

[0103] Ut**ot\ *HSfiplJ<50X-f yf-ESS^a 

iHb&nTK*:**. 

[0 104] (5 ) m5<75M*^ 

[0 105] 08<OX-f -y^[I]8&3£Bl O4#01COX 
4 «y*0»*Bl 0 0 f:»S:S«0J±<J:<0jS-C*4. SB?- 

ftT V^S . /<-f r^SfBACUAM TX«EV bias # 
U^l.. ffiffita9 0!3j:t>V^TXSi?BA^/W 
TX0S&1 8 0£fi§j£-t&. 

[0106] dco^N'-f rxmffiv bias {j. v high <fc 9& 

ffi<, V l0B J: 0 , *^^7XSfBT, BR 

P h = (V bias +V hi!h -2V l0 , + 
01 OCDt&fccOX-f •y^-HISS^B2 0 OttSV^T 
HPta, P r aCC±I»<?VW TX^EV 5iaa £Ep 
JnUfc*£fc«, *(C4) cOV high -V 5i ^V bias T' 

P h = (2V bias -2V l0B +2V P 
V high >V bias T$>SfiO-e. MIDI) tiJUTWm 
:>jP h * { fa± LTV ^& d fc . L^o-C, 2^ 

MMcvxj -y f-mss^a io4Cfc^ti>. mi co^ss 

[0112] Srts. m~*5«>>2QttSl<a*>f •y^-HIK 
gflOO, 10 1, 102, 103, 10 4l*IT'«^ 

Wi. aMtxS?bt, BRt;ftK;^tEv hi5h 

W*^P h cO[6LhA i '0<iix&. 
[WcOfi5#=5rf&HJ§] 

[01 1 4^HH09j|ll^>llttM(cj3(t&^ >y^-[IlS&^ 

a<o«(££^-tiHi8&0-t'£>£ . 
[02] 0iox-f -vi-®&mmcr>wm®$&mx'fo&. 
[03 ] *%tynw,2<?mwm<,z&nhz.-i -y^-ms&m 

[04 ] *^Om3cOHSS0tJ(Ct3(t^X-f -y^-[HlS&^ 
[05] 04cOX-f -y^HIKiiacO^flliIllK0T*>S. 



^x^ft&A-f TX^JEJ: Oi>ffiv\ 08COX-T yf- 

mss^ai 0 4coffic7)gp^-co«^{i, 0iox^ 
ss^a 1 0 ocr>ffi$it mmx-foh . 

[0 107] AM7XSEV biaa *«V hilh -V bil |: H 
<g<, *>OAM7^iSfBT, BRlClffilll^it&A-f T 
xftJE#A-f 7XtEV bia5 X 0 tasvtffr&fctt. 
TX«EV bias S:EPSDL^r^^- (0lcox-f «y^EJK 
$IB 1 0 0 ) tCJt^T . ;*^«0FET1 ±£zl±2cr> 

* =flr 9* x-f -y^nis&iiai 0 4coifA« 

jfeWK»Sft-6. *:*£U X-f •yf-mSS^ai 0 4 WW 

it^«0 1 wx-f -y ^-igsi^a 1 0 ocowm^jtcit^T 

[0 108] ^MTXttJEV bias ^V hish -V bi 
J: , )tffi<, **o>nMTXJ1B 1 BT. BR(c6p*P$ix4 
A-f tx«E*^^ rxmjEv bias J: K> i>igmS-&£ 
ii. /^rx®Ev bias £Ep;&nL2:V^&£- 

•y^-ms&^ai 00) wt^cr, iiw***i*i±-r* . 

rtf U * >W&<r> F E T 1 £. Ttti 2 co* ^ffiSt*^ & 

sfc*>. x-r -y ^es&hb 1 0 4 <rm xm^tm 1 cox 

4 -yf-EB&Siai 0 OcOffiAS^^Jt^TiiJirri). 
[0109] *HMMC0X^ yf-HIS&^a l 0 4lCfc(t 
■i»iB«EPh «s ±* ( A 1 0 ) t|B|«KLT»3S:T* 

[0 110] 

2V D ) 2 / (2R) - (Dl ) 
SSSiiSikKiO. It*EP h ll»5«(D2)t 

[0111] 

) 2 / (2R) - (D2) 

[06] *mn<ns&4<nmifeffli<zi5tfhx4 v^~®mk 
[07] 06cox-f y^tass^atcfflv^ix^xAr^ 

[08] *^HJ^5cOHS£W^*3tt4X-f >yf-08il 

acof&ss: ^-rieiK0-e#> s . 

[09] fs^cox-f -y^-ISSS^S^m^JtiM^ftSIBcO 
[010] ^*cox>f •y^®lf&gBco«Bg;S:^-riH]SS0 

[^COt^BB] 

10, 10a, 1 1, 1 2, 20, 20a, 21. 2 
2, 30, 40 FET 
50, 60, 9 0 

70, so ttmmm. 

1 1 0, 1 20. 1 30, 140, 1 50, 1 60, 1 

8 0 >U TX0SI 

BT. BR, BA ^N'^frxSg^ 

ANT, TX, RX Si? 
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[013 



[02] 



too 



ANT 



rrg o 



10 



Ptx 



TX 



na 50^ ' 



110 



1 «. Vc2 

Prg 6 

c 4r f r 



BT 



60^ 



120 



RX 



hich 
BR 



ANT 



Vel^CJ-l/ttW 



I 



TX 



50-% ' 



110 



W^d J Prg 



BT 



7T 



Pre i 



» i i 



V rf1 *r« 



off 



RX 



hich 
BR 



[134] 



101 



ANT 



[H3] 



Pte o 



10 



50 



Vo2 



Ptx 

t 



TX 



Prg q 



30 

Vc2 



130 



v hijh 



20 



*t Prx 
60 ^ 



.40 



RX 



Vcl 



w BR N 140 
v hijh 



102 



ANT 



Ptgi o Ptg2 r> 



Ptb 



12 

Ptx TX 



50" 



30 / 
Vc2 
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